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ABSTRACT 

Objective: To assess the regeneration of osteochondral defects 
in the joint cartilage of the knee induced by autologous platelet- 
-rich plasma (PRP). Methods: Osteochondral defects produced 
in the trochlear groove of both knees of ten sheep; defects of the 
right knees were filled with autologous PRP and the left knees 
were left unfilled. Macroscopic and microscopic evaluation was 
carried out 12 week later. The results were evaluated by the total 
score of both macroscopic and microscopic evaluations com- 
paring the two sides through the Wilcoxon paired test. Results: 
Macroscopic appearance was not uniform among animals, nor 
was it different between the right and left knees (p=0.3125), 



and in no case the regenerated tissue was equal to the normal 
surrounding cartilage. At histological examination, apparently 
normal cartilage was not detected in any knee, but a poorly 
differentiated cartilage was present in 7 right knees, compared 
to 3 left knees. Fibrocartilaginous tissue was present in most of 
the remaining knees, with a significant difference in the overall 
score between right and left knees (p=0.0313). Conclusion: The 
PRP as used in this study has reparative properties of the joint 
cartilage of sheep knees, mostly by stimulating the formation of 
a fibrocartilaginous tissue. Laboratory investigation. 
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INTRODUCTION 

In the 18 th century, in his classical article on articular cartilage di- 
sease, Hunter reported that an ulcer of the articular cartilage was 
universally recognized as a troublesome disease, since it was 
more difficult to cure than a bone lesion and, once destroyed, the 
articular cartilage would never recover spontaneously. 1 
In spite of the considerable progress experienced by modern 
surgery, articular cartilage lesions still represent a problem that 
is difficult to solve. We now know that the surgical stimulation of 
articular cartilage regeneration through holes drilled in the sub- 
chondral bone produces only one type of fibrous or fibrocartilagi- 
nous tissue, with biochemical characteristics and biomechanical 
properties that are inferior to those of normal cartilage, tending 
to deteriorate faster when submitted to weight-bearing. 2 3 Based 
on this information, specialists have invested considerable effort 
in the development of procedures capable of inducing articular 
cartilage regeneration, with treatment options that included both 
conservative approaches and surgical interventions. 4 However, 
according to McCormick et al., 5 no attempt to treat chondral or 
subchondral defects without surgery has effectively produced 
articular cartilage reparation. 



In a review article, O'Driscoll presented two strategies for the 
surgical treatment of chondral lesions, aiming to prevent the 
premature degeneration of the joint: 1) increase the intrinsic 
regenerative capacity of the cartilage by stimulating the subchondral 
bone (debridement, abrasion chondroplasty, microfracture 
chondroplasty, electrical stimulation, pharmacological agents 
and growth factors); and 2) transplantation of tissues such as 
autologous and heterologous chondrocytes, chondrogenic cells 
(mosaicplasty, perichondria! graft) or other tissues (periosteal 
graft) with the ability to promote new cartilage growth. 6 Later on, 
Mithoefer et al. 4 mentioned a third strategy of surgical treatment 
focused on the use of base cells, including the transplantation 
of autologous chondrocytes, the implantation of chondrocytes 
combined with a frame, the implantation of cartilage grafts, gene 
therapy and stem cells. With the advances in the areas of genetic 
and tissue engineering, new tissue treatment methods have 
emerged. These include the use of platelet-rich plasma (PRP), 
which is an autologous blood plasma with a high concentration of 
platelets, far higher than whole blood, obtained by centrifugation 
and whose use was referred to in clinical practice to stimulate 
the healing of soft tissues and of bone in a variety of situations, 
based on the allegation that it carries a high concentration 
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of platelet-derived growth factor (PDGF) and of transforming 
growth factor p (TGF-p), both known to stimulate the growth and 
regeneration of different tissues. 7 

PRP has already been used by medical specialties, such as 
cosmetic and reconstructive surgery and otolaryngology, and 
in dentistry, particularly to stimulate hemostasis, the healing 
of soft parts and of bone, the adhesion of skin grafts, the in- 
tegration of bone grafts and the fixation of implants on the flat 
bones of the skull and face. 8 ' 11 However, despite the evidence 
that PRP can be useful to stimulate spontaneous tissue repair, 
its role in articular cartilage repair is still unknown and requires 
specific investigation. 

Therefore, the hypothesis that PRP stimulates articular cartilage 
regeneration was tested experimentally in a model of osteochon- 
dral defect of sheep knees, with the results being evaluated by 
macroscopic examination and by histological analysis using a 
system of semi-quantitative scores. 

METHODS 

The study was approved by the Committee of Ethics in Animal 
Use of the institution of origin of the authors. All the animals 
were handled according to the recommendations of the 
Committee on Care and Use of Laboratory Animals (National 
Research Council, 1996). The study subjects were ten healthy 
ewes aged between 1 and 2 years, weighing between 30 and 
50kg, and both right and left knees were operated on to create 
an osteochondral defect in the trochlear groove. 
Surgical procedure: The animals were fasted for 24 hours and 
atropine (1%, 0.05mg/kg, subcutaneous route) and xylazine 
(2%, 0.22mg/kg, intramuscular route) were administered as 
premedication about 15min before the operation. The jugular 
vein was catheterized to draw 40ml of blood used in the prepa- 
ration of the PRP Supportive fluid therapy was performed with 
a 0.9% saline solution, administered in the regime of 1 ml/min; 
1 .0g of cephalothin sodium was administered intravenously as 
prophylactic antibiotic therapy. 

The animals were then anesthetized with a combination of xyla- 
zine (2%, 0.1 mg/kg) and ketamine (8 mg/kg) in a sufficient 
volume to put the animal to sleep. When necessary, half of 
the initial dose was repeated. Intubation was not necessary as 
the entire surgical procedure was carried out in less than 40 
min, but pure oxygen was administered continuously through 
a catheter inserted in a nostril. 

Both knees were routinely prepared (trichotomy, antisepsis with 
a solution of 20% iodized alcohol, placement of sterile drapes 
surrounding the operating field) and the operation was started 
in the left knee. The femoral trochlea was exposed through a 
medial parapatellar incision involving the skin, the subcuta- 
neous tissue and the joint capsule and the patella was dislo- 
cated laterally. An osteochondral defect in a diameter of 8mm 
was then produced in the middle of the trochlear groove using 
a handheld drill, taking care not to deepen the defect beyond 
the subchondral bone, but only until the bleeding became evi- 
dent. The residues were carefully removed with saline solution 
and the defect was left empty. The patella was reduced, the 
wound closed by planes and a slightly compression bandage 
was applied. Then the right knee was submitted to an identical 
procedure, but the defect was filled with the PRP gel prepared 
immediately beforehand. 



Preparation of the PRP: The PRP gel was prepared immediately 
beforehand, as follows: the total blood was drawn from the 
jugular vein in two 20ml syringes, each containing 2.5ml of 10% 
sodium citrate. Then 1 ml of this blood was poured into a 5ml 
test tube for total blood cell count using an automatic analyzer 
(Coulter STKS Analyzer, Coulter Corporation, Hialeah, FL, USA). 
The remaining blood was divided into six equal portions placed 
in six test tubes and centrifuged for 8 min at 1,800 rpm, after 
which each sample was divided into three layers: an upper 
layer, of a yellowish hue (plasma); a lower layer, of a reddish 
hue (red blood cells); and an intermediate layer, of a whitish 
hue (leukocytes). The material between the lower portion of the 
plasma layer and the upper portion of the layer of red blood 
cells was pipetted (Figure 1) and transferred to two other 5ml 
test tubes then centrifuged again for 8 min at 1 ,000 rpm, after 
which the plasma predominated in each tube, with only a small 
layer of red blood cells covered by a thin layer of leukocytes in 
the bottom; 2ml of the lower portion of the plasma were drawn 
from each tube with a pipette and mixed; the material thus 
obtained is PRP by definition. The platelets were counted in 
1ml of this material to make sure that the concentration was 
higher than in the total blood. The concentration ranged between 
120,000 and 250,000/jUl, with 1,000,000/^1 being detected in 
only one animal, generally corresponding to an increase of 2.57 
times the concentration in the total blood (variation: 1 .56 - 4.34 
times). These values were within the range of optimum variation 
for PRP One ml of 10% calcium chloride was added to the 
remaining material to induce plasma coagulation, resulting in 
the so-called PRP gel, which was then used to completely fill 
the osteochondral defect of the right knee. (Figure 2) PRP gel 
has adhesive properties and adhered easily to the lesion. 12,13 
Histological studies: The animals were euthanized with an 
overdose of anesthetic (2.5% sodium pentobarbital) administered 
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Figure 1. Schematic drawing showing the arrangement of the blood cells 
in the test tube after the first centrifugation and the region from where the 
material was pipetted for the second centrifugation. 
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intravenously, 12 weeks after the operation. The distal extremity 
of the femurs were exposed and dried, leaving the joint surfaces 
untouched, for the macroscopic examination and for the collection 
of material for the histological examination. The macroscopic 
examination was performed immediately, with the following 
analysis parameters: intra-articular adhesion, degree of restoration 
of the joint surface, erosion of the cartilage and appearance of the 
new tissue formed inside the defect, (Table 1) 14 
The specimens were identified, placed in separated containers 
containing a 10% formaldehyde aqueous solution for 48 hours 
for fixation and then individually decalcified in a 7.5% nitric acid 




Figure 2. Image of the PRP inserted in the osteochondral defect. 



Table 1. Macroscopic evaluation scale. 


Description 


Score 


Intra-articular adhesion 




None 


2 


Minimum 


1 


Large 


0 


Restoration of the articular surface 




Complete 


2 


Partial 


1 


None 


0 


Erosion of cartilage 




None 


2 


Site of defect 


1 


Defect and normal adjacent cartilage 


0 


Appearance of the cartilage 




Translucent 


2 


Opaque 


1 


Discolored and/or irregular 


0 



aqueous solution for a further 48 hours. Each specimen was 
trimmed to leave just one block containing the entire lesion 
site, with a 5mm wide ring of surrounding normal cartilage, 
and with a 5mm thick layer of trabecular bone underneath the 
subchondral bone. All the blocks were left in a bath of running 
water for 2 hours to remove any acid residue, dehydrated by 
immersion in alcohol solutions of increasing concentrations (80, 
85, 90 and 95%) for 1 hour each, then embedded in paraffin, 
according to the routine procedure. Histological sections with 
a thickness of 6 mm were then obtained, alternatively stained 
with Harris's hematoxylin (for analysis of the nucleus and of 
acid elements), eosin-phloxine (for analysis of basic elements) 
and Gomori trichome (for analysis of other elements). All the 
sections were examined under a light microscope by an expe- 
rienced pathologist (JBN) on a double-blind basis, analyzing 
the following parameters: nature of the regenerated tissue (si- 
milarity to fibrous tissue, fibrocartilage or cartilage), surface 
regularity, structural integrity, union with the adjacent cartilage 
and leveling of the neoformed tissue. (Table 2) 15 
Each parameter was given a score of 0, 1 or 2, corresponding to 
no restoration, to an intermediate restoration or to the complete 
restoration, respectively, in comparison to the normal cartilage; 
the nature of the predominant tissue received a score of 0, 2 or 
4, corresponding to the fibrous tissue, to the slightly differentiated 
cartilage or to the normal cartilage, respectively. The results were 
evaluated by the total score of the macroscopic and histological 
evaluations and the data were analyzed by the descriptive statis- 
tic (median and variation) and in terms of absolute and relative 
frequency. The total scores involving both analyses were com- 
pared between the left knee (control group) and the right (study 
group) by the Wilcoxon paired test with two-tailed correction and 
significance level established at 5% (p<0.05). 



Table 2. Microscopic evaluation scale. 


Description 


Score 


Nature of the predominant tissue 




Normal cartilage 


4 


Slightly differentiated cartilage 


2 


Fibrous tissue 


0 


Surface uniformity 




Smooth and intact 


2 


Partially broken 


1 


Completely broken 


0 


Structural integrity 




Intact 


2 


Partially separated 


1 


Completely separate 


0 


Union with the adjacent cartilage 




Complete 


2 


Partial 


1 


Absent 


0 


Level of neoformed tissue 




Same as adjacent cartilage 


2 


50 to 100% of the normal cartilage 


1 


0 to 50% of the normal cartilage 


0 
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RESULTS 

The animals tolerated both the anesthesia and the surgical 
procedures very well and resumed walking as soon as they 
recovered from the anesthesia. The only postoperative com- 
plication was superficial infection and partial dehiscence of the 
cutaneous suture of the right knee observed in just one animal 
on the 1 7 th postoperative day. 

Macroscopic analysis: Intra-articular adhesion was not a problem, 
as it was not observed in any knee. Normal cartilage appearance 
was not observed in any right or left knee. Loss of coloration and 
irregularity of the surface of the normal surrounding cartilage was 
observed in eight (8/10) left knees, while opacity was evident in 
six (6/1 0). Apparent restoration of the articular surface of the de- 
fect (Figure 3) was only partial in seven (7/10) left knees (control), 
and completely absent in the other three; complete restoration 
was evident in two knees (2/10) on the right side (study group), 
but was only partial in four (4/10), while no sign of restoration 
was observed in the four remaining knees. Erosion of the normal 
surrounding cartilage was observed in eight (8/1 0) left knees, but 
was absent in the right knees, in which it appeared circumscribed 
to the defect in six knees (6/10). The general score referring to 
the macroscopic parameters was 4.2 (variation: 2 - 6) for the 
left knees and 4.7 (variation: 2 - 7) for the right knees. (Table 3) 
The differences referring to the macroscopic findings between 
the right and left knees were not significant (p=0.3125) for any 
comparison. (Table 4) 




Figure 3. Photograph showing the complete restoration on the articular 
surface of the defect. 



Table 3. General score of the macroscopic and histological parameters 
for the right and left knees. 


Knee 


Right 


left 


Macro 


4.7 ±1.7 


4.2 ±1.23 


(variation: 2 - 7) 


(range: 2 - 6) 


Histo 


5.4 ± 2.32 


3.6 ± 2.37 


(variation: 2 - 8) 


(variation: 1 - 8) 
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Table 4. Results of the Wilcoxon paired test applied to the general score 
of the macroscopic analysis (n=10). 



Knee 


mean 


minimum 


maximum 


P 


Left 


4.2 


2 


6 


0.3125* 


right 


4.7 


2 


7 



*non-significant. 



Microscopic analysis 

Complete restoration to a cartilage of normal appearance was 
not observed in any knee. A slightly differentiated cartilage was 
observed in seven (7/10) right knees with clearly fibrous tissue 
in the three remaining knees (3/10). Exactly the opposite was 
observed in the left knees, with three showing slightly differen- 
tiated cartilage (3/10) and seven showing clearly fibrous tissue 
(7/10); details of the corresponding appearances are shown 
in Figures 4A and 4B. The surface of the regenerated tissue 
appeared smooth and regular, almost normal, in one left knee 
and in two right knees. In the remaining knees, the surface 
was interrupted, and was partially regular in five left knees and 
in six right knees. In its internal portion, the regenerated tissue 
exhibited large fissures in seven (7/10) left knees, but in only two 
right knees (2/10), with small fissures being observed in all the 
other knees (three left and eight right). The union between the 
regenerated tissue and the preexisting cartilage was similar in 
both groups, appearing complete in six (6/10) and partial in four 
(4/10) right and left knees. In all the knees, the surface of the re- 
generated tissue was uneven in relation to the adjacent normal 
cartilage, appearing superficially depressed. The unevenness 




Figure 4. Light photomicrograph showing the repair tissue of the left knee 
(A) and of the right knee (B). Observe the presence of slightly differentiated 
cartilaginous tissue in a lesion filled with the PRP (B), in contrast with the 
clearly fibrous tissue in a knee that did not receive the PRP (A) (Gomori 
Trichrome, 40x). 



was more accentuated in the left knees, in which the thickness 
of the regenerated tissue was less than 50% of the adjacent 
normal cartilage in the majority (6/10) of the specimens, while 
in the right knees this proportion ranged between 50% and 
100%. (Figure 5) The general score referring to the histological 
parameters was 3.6 (variation: 1 - 8) for the left knees and 5.4 
(variation: 2 - 8) for the right knees (Table 3). The differences 
between the right and left knees were significant (p=0.0313) 
for all the comparisons. (Table 5) 




Figure 5A. Photomicrographs of slight increase of a histological section of 
the left knee. Note the fault and the separation of the neoformed tissue in 
relation to the adjacent cartilage (Hematoxylin-eosin, 1X). 




Figure 5B. Photomicrographs of slight increase of a histological section 
of the right knee. Note the leveling and the almost complete integration 
between the tissues (Hematoxylin-eosin, 1X). 



Table 5. Results of the Wilcoxon paired test applied to the general score 
of the macroscopic analysis (n=10). 



Knee 


mean 


minimum 


maximum 


P 


Left 


3.6 


1 


8 


0.0313 


right 


5.4 


2 


8 



DISCUSSION 

In spite of the major advances of modern orthopedic surgery, the 
surgical correction of osteochondral defects, mainly of the knee, 
represents a challenging problem to the specialist. Cartilage free 
grafts may be a possibility, but the sources of autogenous grafts 
are not appropriate, since they are not always available in the 
desired shape and size, while homogeneous grafts are still just 
a theoretical option because of the unresolved immunological 
problems. Therefore, the search for new treatment alternatives to 
promote articular cartilage regeneration has become imperative, 



giving rise to a variety of options, most of which involve some 
kind of surgical procedure. Ideally, the treatment should involve 
a minimally invasive procedure and the regenerated tissue 
should present histological and biochemical characteristics 
and biomechanical properties that are similar to those of the 
normal cartilage, including adherence to the surrounding normal 
cartilage and to the subchondral bone. 16 The first aspect is 
already possible through arthroscopy, but the second is far 
from ideal, as the regenerated tissue induced by most methods 
developed so far is invariably inferior to normal cartilage, by any 
comparison parameter. 

Indeed, the stimulation of the subchondral bone by multiple 
drillings or scarification is frequently used to try to stimulate 
cartilage regeneration, seeing as it results in bleeding, blood 
clot formation, an inflammatory response and local relea- 
se of growth factors, thus resulting in a granulation tissue 
that originates from the depths with regeneration potential. 17 
However, the tissue formed by means of this sequence of 
events depends on the location, age and dimension of the 
defect and almost invariably appears as a fibrous or fibro- 
cartilaginous tissue without any resemblance to the normal 
surrounding cartilage; 18 this tissue also tends to deteriorate 
quickly when submitted to repetitive weight-bearing. 2 3 In spite 
of some controversial findings, PRP has been used to repair 
defects in different tissues, especially in maxillofacial surgery 
and dentistry, but also in the cortical bone of the musculoske- 
letal system 19 and, theoretically, the articular cartilage could 
benefit from its regeneration stimulation properties. This was 
the main motivation of the present investigation, in which the 
participants tested the hypothesis that PRP applied locally 
to a deep cartilaginous lesion would produce at least partial 
regeneration of the lost cartilage, compared to an identical 
lesion left empty to regenerate spontaneously. 
The experiment was conducted on a model of osteochondral 
defect of the articular cartilage of the trochlear groove of adult 
sheep knees, the dimensions of which, equivalent to about 
50% of the human knee, 20 would greatly facilitate the surgical 
procedures and would probably correspond more closely to a 
similar situation in humans. 20 " 22 The osteochondral defect was 
produced in the trochlear groove for the simple reason that the 
degree of maintenance of the implant at this site is higher 18 due 
to the concavity of the articular surface, especially at the vertex. 23 
The defect was created so as to reach the subchondral bone 
to cause some bleeding and consequent blood clot formation 
and was deep enough to retain the PRP gel in the bottom, 
facilitated by the normal properties of adhesion of PRP and as 
it is not disturbed by the sliding of the patella in the trochlear 
groove. The procedure did not appear to cause long-lasting 
discomfort to the animals, which were able of resume walking 
with total weight-bearing on the operated limbs early on in the 
second post-operative week. The only complication observed 
was one case of superficial infection, which was completely 
cured after antibiotic treatment, apparently without interfering 
in the outcome. 

The complex process of morphogenesis whereby the 
different tissues are formed and repaired occurs through the 
differentiation of pluripotent mesenchymal cells stimulated 
by the different growth factors. These are peptides with 
the potential ability to promote differentiation and cell and 
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tissue growth through the mediation of mitosis, chemotaxis 
and metabolism, thus stimulating and regulating the repair 
process of the various tissues, 24 with each one of the growth 
factors stimulating the development of a specific cell or 
tissue. The platelet-derived growth factors (PDGFs) have 
been related to the mitotic activity of the blood cells and of 
several tissues in serum-dependent cultures 25 and are known 
to initiate the spontaneous reparation of the connective issues, 
including those of the bone, increasing the mitoses (cell 
repair), angiogenesis (formation of new blood vessels) and 
macrophage activity (debridement). The natural repair process 
of any tissue is mediated by several growth factors and usually 
starts with the formation of the blood clot, characterized by the 
accumulation of platelets, which participate both in the blood 
coagulation process and in the initial inflammatory response 
through the release of cytokines. 26 27 This process can also 
occur in the articular cartilage provided the subchondral bone 
is injured, causing some bleeding and clot formation followed 
by the release of the growth factors, including PDGFs. 28 As 
PDGFs are highly unstable and do not last long after being 
injected in the bloodstream or in the tissues, PRP theoretically 
is an adequate vehicle for increasing their concentration inside 
the injured tissues. 12 

PRP is defined as a concentrate containing from four to six 
times the quantity of platelets present in the normal total blood. 
It is obtained by centrifugation and its appearance and consis- 
tency are that of a gel, in which there is complete inversion of 
the nucleated cells/platelets ratio. 13 ' 29 In reality, in addition to 
the concentration of platelets, the centrifugation should also 
eliminate the white cells, which irreversibly inhibit the synthesis 
of the cartilaginous matrix, injuring the cartilage structure. 30 
The protocol used to obtain the PRP 731 used in this study is 
based on centrifugation, with separation of the plasma and of 
the leucocytes from the red blood cells, in a first step, and with 
separation of the platelet-rich from the platelet-poor plasma, in 
a second step. However, based on a pilot test, separation of 
the blood components was performed in a different manner 
from that suggested by preceding authors. In fact, after the 
first allegation, the bottom part of the centrifuged material was 
collected and the precipitate containing the red blood cells and 
the leukocytes was removed. This made it possible to obtain the 
inversion of the cell ratio and to concentrate the platelets above 
the total blood baseline level. Furthermore, the PRP obtained 
contained the least possible quantity of leukocytes. 
Marx 7 reported that the concentration of platelets in PRP should 
be above the baseline value of total blood, while the ideal con- 
centration is 1,000,000/^1 in humans. Other authors 13 31,32 re- 
ported that the ideal concentration would be from 2 to 3 times 
higher than that of total blood. These definitions are based 
on the normal concentration of platelets that ranges between 
1 50,000 and 350,000/ul. 33 According to data from the literature, 
the mean concentration of platelets in the total blood of sheep 
is 100,000/ul, 34 but in this study it was 125,000/^/1 (variation: 
34,100 - 512,000/^/1), resulting in a concentration of platelets in 
the PRP obtained ranging between 1 .56 and 4.34 times (mean: 
2.6 times) the normal values. Therefore, the PRP obtained was 
within very good limits of concentration and certainly presented 
stimulation properties. 

There are very few studies on the use of PRP to repair the arti- 



cular cartilage of the knee. Brehm et al. compared four different 
types of mold (scaffold), including PRR for the implantation of 
autologous chondrocytes inside the defect, and demonstrated 
a very low PRP retention index after 4 weeks, in spite of its 
adhesion properties. 12 ' 13 Our results indicate exactly the oppo- 
site, with a high index of PRP retention inside the defect, due 
to its accentuated adhesion. However, there is evidence that 
repair stimulation occurs very early on, during the first week, 
in response to the release of the growth factors through the 
decomposition of PRP within the first hours after implantation, 
as demonstrated by Marx. 7 Therefore, it is not imperative for 
PRP to remain inside the defect for much longer than a few 
days, or even hours. 

Osteochondral defects measuring more than 3 mm in dia- 
meter in sheep knees do not heal spontaneously, as repor- 
ted by Jackson et al. 21 and, later, by Saw et al 35 for defects 
with a diameter of 4mm in the femoral trochlea. In this study, 
the defects with a diameter of 8mm were purposely used to 
prevent any spontaneous repair in the control group and to 
determine whether PRP can effectively increase the quantity 
and improve the quality of tissue repair in the experimental 
group. This hypothesis was confirmed, since the complete 
filling of the defect did not occur in any knee from the control 
group, while two knees from the study group presented com- 
plete articular surface restoration. However, no statistically 
significant difference was observed between the groups in 
relation to the macroscopic parameters studied. In fact, ero- 
sions and changes in appearance of the normal surrounding 
cartilage were observed in all the knees from the two groups, 
probably as a consequence of the surgical approach used 
(medial arthrotomy), which predisposes to the development 
of chondral abnormalities of the joint between the patella and 
the femoral trochlea, according to Lane et al. 20 
According to the microscopic analysis, the thickness of the repair 
tissue was less than that of the surrounding cartilage in all the 
knees, thus leading to unevenness between both. However, the 
unevenness was more pronounced in the left untreated knees, 
in which the thickness of the neoformed tissue was lower than 
50% of the normal value in most of the specimens. On the other 
hand, for the right knees the thickness was between 50 and 1 00% 
of the normal value in the majority of specimens (60%), resulting 
in a less pronounced unevenness. Moreover, the histological 
appearance of the regenerated tissue was closer to the normal 
cartilage for most of the right knees (7) than for most of the left 
knees, in which the tissue appeared clearly fibrous or, at the very 
most, fibrocartilaginous. Perhaps because of this, the structural 
integrity was more complete for most of the right knees, although 
the union with the surrounding normal cartilage was similar for 
both groups. There was no significant difference between the 
groups with regard to the individual evaluation of each macros- 
copic and histological parameter, but the general scores of the 
histological evaluation were significantly different between the 
groups. There is no reasonable explanation for the formation 
of fibrous tissue instead of joint cartilage after the stimulation of 
the subchondral bone in the tissue repair process. But paracrine 
factors of the local microenvironment of the osteochondral defect 
are possible responsible for the formation of fibrous tissue or 
for the inhibition of the formation of normal cartilage. 35 However, 
our results indicate that PRP somehow interferes positively with 
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this mechanism, since the quality of the regenerated tissue was 
evidently better in the right knee. 

In a study on the response of degenerative arthritis of the knee 
in humans to the intra-articular injection of PRR Saito et al. 36 
observed a significant improvement of clinical parameters (pain, 
range of motion), indicating that there are prospects of the 
clinical use of PRP in humans and our results seem to point in 
the same direction. 



CONCLUSION 

The authors conclude that PRP has sheep knee articular carti- 
lage repair properties, particularly as it stimulates the formation 
of fibrocartilaginous tissue and may play a role of stimulating 
the repair of osteochondral defects of the human knee, with the 
advantage of being an autologous product whose preparation 
is a simple procedure. 
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